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TI : MULTI-VALUE IMAGE PROCESSOR 

AB : PROBLEM TO BE SOLVED: To improve the image quality of a reproduced 

image by applying image processing to decoded multi-value image data 
obtained by an arithmetic decoding processing means as to all bit 
planes based on the type of the image discriminated by an image 
5 discrimination means. 
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SOLUTION: In the case of coding a multi-value image in 8-bit by the 
bit plane system, a 8-th bit (MSB) is extracted from multi-value 
image data in 8-bit at first to form a bit plane BP 8. Then a 7th bit 
is extracted to form a bit plane BP7 and similarly up to a 1st bit 
(LSB) plane BP1 is formed. The bit planes BP8-BP1 of each bit formed 
in this way are processed as binary image data. The JBIG system is 
used as a coding system to compress the binary image data into a high 
efficiency. The image is regarded as a Markov model in the JBIG 
system and the coding recognizing the state is conducted. 
COPYRIGHT: (C) 1997, JPO 
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Wi&Wm 2 2 SrSItR-T -s <ot\ b* -y h Tl^-XX q& u 

14i Oaj^Sft&^ilB&x-^XPti:. ^B®^ 
SgU2 2twi -oTJJI L^BUMS^M^n. ^H2 

io os-^LT^iaamx-^xpat LTfct5^j§fti,<7) 
t\ ^a^s*a«*W(c^r^. 
[oo7u ^^j: oizlx. ^mmxn. mkwm 
Ammmmcoma. axxf.^mm.<o^x\ zn? 

[007 2] fc^^T-. #«B«7 ? -^t:»^V»'CIBCB 

iz^\^x. *&.tym<om®uzj:tn$. ^mmza^x 

20 -en<bSr?>^^-rioi^±co#^c7)^#^-(c 
4 ^rJiSIIS Sr ft £>*>"f t* h > *9 -»,znfc Lfc«JB» 

[0073] Lfc^r, -e<7)#^*tm#^-(wOv^T^ 
mm fern x d i>A# <=5r^-cv^^tc^^a^*^ 
(w^r-?"cv^s ^^{i^a^*^«a^-cs> $ t mm-? 

30 iii:^**. 

[0 0 74]i9lt *»*»&fl^*ffiSr38fflr*»^0 

[0075] 4-T. 4UB«4sttlfffil 7£ Offi^Sit* 
1 b'-y hri^-^^^SSSS^ffhr-^ S P &A^3 L 
(^4 01), Lfc#^#«g-5|-tcoi->T^ 
^^>-.1<;Woa53El5i^$:IX»ya5LT (^14 02) , 
coaXOtilL7taj3lil^c0^fflPm2:g:ffiL (350S4 0 

3) „ *co : ¥&)mPTncr > mrfmmmKA£K>i>±z\,^ 

b'ofrZm^Z (WK4 04) . 
40 [007 6] «404(0M^'YEStZ^Sfc#lC 

405). wtmi 9 , 2oiz^mmmmm2 2%m 

06) . 

[0 0 7 7] ttz. PIW4 0 4^«*'NOlC=5:Sfc# 

1407) „ HSM4 0 6tZ^LX. Z<0t£li.Q)Wm 
19,2 0lC«B^aS52 1 fiSiOB 

#^7-'- ^ k p s- ai^-r-g. . 

50 [0078]Cc7)J;5lcLT. ^H^JT'fi , MMi&cO 




1 3 

[0079] t z bx\ ±j& Lfciuswni. &mm<& 

[ 0 0 8 0 ] 0 1 Oti, £fcfl!itf)$etWfcj&» 
RGB31KfeC0fej£#£&^>, fctfXfeWOOfefl&Hcot* 

t i a***; o 8 try hwt'y h«ae^ totw-c* 

[008 1] BHJcaswc. *5-H®A*ai2 5^^ 

mmiea, * 7 - tn®nwf-^ p x c ^ 8 f 7 h 

to R|£#<0 R£WMB»7*— * P X r „ 8 b' -y h <7) Gf& 
ftCDG£PgMmm"f-? P X g N ±>J:L^ 8b'-yh<7)B 

jdc^^ b ^mmmWiT- 9 p x b k^miw s t <ot* 

0. R*HH)Wi«7'-^PXr % G^pgpBi&x-^P 
b'-y h7V— >S^gP2 r , 2g, 2 b fcjDZ. A>ixTV> 
[00 82] b'-y hTU->RBB»2r«. R^-fflB^ 

■r-^ pxrH'»/h y)s->izmm-?z> i> <r>x-h o . 

tiCOtSCOcW-y hZTls— >cr>7-"~?li, b'-y l>7V-y 
^t'J 3 r.fc:Ett$*L4. 

[00 83] b'-y hr^-V«BBai2gtt. G^{1B& 
7*- * P X g Sr b' -y h 7l/->izmffl-rz> i>c0X'hK). 
&C0t5<7)<7)t'v h71/-y^f-^li. b'-y bV'V—V 

[0 0 84] b'-y h7V- >SMSI52b{±. B£-ffiB<& 
T— * P X b £ b' -y h TV— VteSWW-* <0T'£> 0 > 
tiWfcWOb'-y hW—XDf—9\t. b'-y hTV— V 
j<%y 3b£Ett3*l£. 

[00 85] x-^#.^gE4 rli, flrfMfti-JT 
V^ail^f-?$t*-/ K7l/-^ty 3 r*^ 
R*ifi Ls iiSBSx-? DXrt LT JWBflF#» 9 r 

ti>iz. *<7)b£<?>&mmmiz'?*>'>xffifec?>7-yyi'- 

**V3rfrt,ffiX.HiL. #KSBfJI-f-?DRr t LX 

M-WiZr^m9 mmmmm (sea* : msmm) iz& 

[0086] r-*«R»4 gfi, fi^HL#f^i:3:oT 
^Si£gB3K«7-'-?£b'-y H7W-y^t'J3gK 

k*ibu Wigmm7 : -?DXgbLxn.wffi^&9s 
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1 4 

ti>iz^ zcotzn&gwmiz-o^xmmco-TyTu- 

^>j3ga>£>ij!<*a}u mmnm'r-fDRgt lx 
nffi$f*m9 gommmmft <ekto ibssid tea 

[0 087] T-?#MSI4 bte. $&iWmt%^X 
V^a@®^T-^$-b*-y b7V- ^t'J3b*>f, 
K*ffiU a@Itf-^ D Xb t LTIffi»fS9 b 

h SriSffl t , a^^MScOx - * 2: b* y b T u— > 
^^U3b*^Sg^.tiiL. ^BSB^T-'-^DRbtLr 

*fB«r9» 9 b commmmsz (m*m ; 0 5 #hs > ica 

[0088];;t. f-^M4r, 4g. 4b*« 

M^sx^rw-hia. m4iz7nLtzbmt jb i Gf 

ffi^XOV^. #BBB^A~JC01 0fllCD#Bffi3g# 
ttm^ft. -€"<7)ttm$tLfc#ra®^l 0b*-y h(7)f- 
20 W,#IIff-^DRr, DRg, DRbtUf 
3h.<e*i*«flr*»9r. 9g. 9b(Cffi7J$ixi». 
[0089]IM^9r(l A7J$tL|,aSBfilx 
D X r fcimWf-^ D R r „ ±M 

Ltzmm^uimzmftL. *tuz£r>xnt&f^r 

-9 * RfS.-fr&tr'r-? CXrb LXft*H¥f8.m 27 IZ 

[0090] -»«flFf«9 git. AJiztiz&smm'f 
-^DXg te&if&vmm'T—? DRg tcS-o'^ , ±M 

30 - ^ S- Gfig^-f-x- ^CXgt LXmitttM 21 \Z 

[009 1 ] *ffi&9899 b(i. A71$ix^»^@ffi^x 
D X b «fctX#B3H^-^ D R b . ±ijfi 

[0092] flP9#jS»2 7{i. *ffiflr-9*g 9 r . 9 
g, 9b*^Jni.4.ix^^-r-^cx r, CXg, c 
X b IZttm Ltl* V C D c *ffif$tf-& 
40 OT'ft 0 , 7 -^ffi^F-f-T-^ C D c SiXBSS 

[0093] ^ iT\ 2 2 imfcthtlV— 

M»ff-^CDcO-ilJIl 1(a), (b) (C 

[0094] *7-#I^f-?CDcii. HQ 
(a) ^-Tiatc. ^fesKCTcOB^x— ^PXc<7)b* 
•y h»taWlELfefy h»«flHB ( n ; 
T8j ) fefifeTHa (I^ljr3j ) Z&tyb-t 
-s <y ^flBgfctt& . ^-fe^^-^-r-^ * JK^SX L 
50 fcfetfrc**. 
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[0095] fcOfctfOc^fe^co^T 1 '— 

[0096] 121 2J2. *7-Mtff-^CDc^ 

[0097] ITOciHrc. A5-M^f-^CD 
c(i. «P^ttB«3 0fc:SD;c&;fl. flr##E»3 0li. 

a 7-&m$f^r?-?c d c K-aaiis Rj£#aMflF 

I/, B&L-frcri^mtt^-? C D b LT . 

iOCO^-fa^T-^CD r, CDs. CDgSr. ^_t<a 
b'-y Y-yU— >frt>TW.tv hTV- >-tCft^oTb*>y 
hrw^j»*te*«flt#» 1 1 r , llg.llbt 

-en-enai^j-r-s. .rft^jftwigf i ir. n 

g, 1 1 bfr^^ti^titliJiZix&^ZtirzWigi?- 
?CCr, CCg, CCb(J: t'7hn'-yf-^ 
j£g|U3r, 13g, 1 3b£WP*Um;i£ixT^ 
•i>. 

[0098] b*>y brU- V^r-fftfSMl 3 r , 13 
g, 13bli. JMfft^Sl 1 r, llg. llbK 
^tl^iXliWX.^iXhmWf~ ?CC r , CCg, CCb 

Sr. *MS-r&bV byu—y<o\zv byu-y^^V 1 
4r, 14g, 1 4bte-en-FWJetW-Si:i:tto. -r 
15r. 15g. 15b^ ^rtl^ftl^m^ 

fttz0WmmT—fZ&cD&<Dt'v bTU—y^^EV i 
4r. 14g, 1 4bfrt>mfr&LT., ?-9Wm\ 
Sr. 15g, 1 5biZttL?tlt?,m-&i>c7)T$>Z>„ 
[0099] -f-:?#$»Pl 5 r, 15g, 15bJ;L 

lx->7-'-:?ffri!cSP 13r, 13g, 13b tC-?-*t«m 
t^SLT. b'-y hTV-^-r-^ffeSSH 1 3 r , 13 

g , 1 3 b j; o ^mmm?- ? $■ *-;h.*-**i.gwix 9 > -e 

i g . 1 1 bcommwm^ (m^m ; mimm taj^ 
■*■«. 

fcJ: -3 & J B I G-r 7 h 3 54 yfvru- h £M 

[0101] 1 1 r lzte\^X . Sl^fFffiS 

ti . A7) Lfw^liSf-'— * (cSo'V "*T s 3 >ir ^ x h 
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[0102] Jtffffi^Sl 1 rttJ^T, SlflSfg-f-XV 
S^fi. A^UaSBSf-^. SSi^vtf/U (4*: 

««wi»fc:sijart-a . 

[0103] «itcj: 0. H&BtiHItt. SiE^L^S 

comtfizmMLx. ^yT-fxhcom&z'n^. mmw 

X>y^^.t0fii : 7 b'-y b) -^fc ^ISf^i^-iOW 
tffi/ja^u^a^&^jfrri b>y b^ft8b*-y hco 

[0104] ^®5i^^ltgi51 7{5. m^c73b'«y 

20 h7"P— y (ffl^fcjfs S±ttb'-y hTP-y ) tCOVV. 

coaj3K[£l^$rSiI0^LT. fccDfccO^a^^xhtco 

toio5] wiswmm i8«, «emmttH» 1 1 x 
nxti^tih mmmmt?- 9 s p . ^-^ l 

-?KPtLx. mm-tz imtmm 19,20 t=jn 

[0106] ®«x-^^g|53 1 ti. b'-y 
^^'JU rfcIB1i§iXTV^m8b'-y h7V-y-g 
1 b'-y Nri/— ^b*>y h7V- vm&rf~ ?C C r . 
f7b7l/-^€';i4g id 2<i$n-c v •> * M8 b' y 
b7i/-y-sib'-y byu— ycot' y byu-ym®. 

f-^CCg, t'7h7t--y^t'J14b|: 
40 K'ti§*lTU&3?8b--y b7"l^-y~mi b'-y bTU- 
VCD\lv V 7V-yI«f-^ CCb \Z-OWX . Ji<^# 

O3oc7)fej&fr08b'-y h^-r— ^S:*i:i6T^7— ^ 
<lll«7 r -^XCSr^t--2.t<7)T'fcO, f<0*7-^ 

[0 10 7] ^Hl 9ti. A7-MI«f-^CX 
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[0108] Oli. WKf-^KP(7)I^ 

^5-#iBif-?cxatu, <x8&mzthij*r 
[0109] L^'ot, mmm®. i sizx k> . h&i 

5£§ft.g> fc . 9XStR(=*fJ& L WWWfcT— 9 K P# 
aj^^il. ZLC0t£l,z^ $81^1 9fcJ:t/Wafl2 0 
li¥XB«Jia52 1 ZMiRtZ><vX\ Mik^-^-^f& 

g®0*{yigP2 1 1 J: ->T±SiL*: J: o &®f&i?yi ( r 

[oiio] BflUNdsgaii 8t;i o*9i*ww>£ 
ffifflOI-f-^ x p ^B«*^^a«-c^ •& k WfeZ ti& 

t s x^wmzftm Ltmmmr-* k p $ 

iOffi^Six&^-^B&v-'-^XCJi. 

«sa«P2 2t=j:oT±aLfeH««ffii*fjts*i. •romn 

2 0Sr^Lr^9-#ffiBffif f ~^XCai:tTaj*$ 
[0111] £O*&«0ffi«¥!l5gatl 8<»SOTi. 

0 9 1 mm<onmzmm-r& -i t *»t* h . 

[0 1 12] IWiaCLt, 2f^MfflT'li. ^ffif&O 

[0 1 1 3] 5r*i. ±3*Lfc33SW-Cli. JHHWt 
JB I Gx^^/l-hS^^V^yn^-NSrfflV^-C^ 

[0114] 

fl^jSffl-t-SOT\ W£®Si<7)®W£ JiiSf irf * £ A 4 

[0115] ^w^Mat^J; oiwkffitas*i 

^r-^*^^7-^<fiB®$-S^-r^i:l=^. *-tf)H 
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[0116] £fl5«-Wl-r-&i:$fc*# £>;h.&3S 

^ y^v-mmmm^mimwuzm^ ^xn&m&wm 
mzmwLT^z<7)x\ mmizwmm&copmz'ijo z 

[HI ] #II«Jb'7 h71/-y*SraW4i 

io zcomw®. 

[02 ] flr«Wt^y#;WWl r 0 1 0 0 j Zttmt Lfc 
[03 ] QM-code r^cO^-ftS-^-ftMO— 

[04] ^ay^-f-^Bi^fflv^ffl^^x^^i^-h^ 

—<?>J£^L>t®EB&0. 

[05] *«HB<0-H»Wfe:*»3&» £ &M'ttmtmmcr>— 



20 



40 



[06] £ffi$**H*- *<S9— 0»J£* Ltz 



[07] #-f--f£PJ^<9£&S<7)-tfiJ£;^ 7 o-^-v 
-K 

[08] ^SB^J!aagP*Jj;t>'^Bm^gl5^Jlo 

[09 ] g>m.m^\3£wco- mz^vtzm -y?m. 

[010] *^cOflfe^^M0iJ^*^-£.^9-#«Iffl« 
^-f-^gMW-^JS:* Ltzzfu y 70. 

[01 1 ] ^5-^^7 ? -^0-fiFiJ^Lfc«PtB& 
0. 

[012] # 5 -^flftF^- ? ^ flffbt hJ]v-%> 

30 M®«m-t^s<o-0i&^ itro -y 70. 
[fif-5f<oi8Hjn 

11. llr. llg, lib %Wi%*m 
1 2 JMBft^x^yy 

13, 13r, 13g, 13b h'-y h7l/->f- 7 

14, 14r, 14g, 14b h'*y h^lx— >-^^r V 

15, 15r. 15g, 15b r— 
1 6 
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1 8 

1 9, 

2 1 
22 

3 0 
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2 0 «Hft» 
^MB^JiSfS 
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